The Feasibility of the Reintroduction of the Eastern Timber Wolf into Maine: A GIS Study
Caitlin Cleaver, Liza Mitchell, Caroline Polgar, and Samuel Weeks
Department of Environmental Studies, ES 212, Colby College, Waterville, Maine
Habitat Suitability for the Eastern Timber Wolf

Introduction
The eastern timber wolf (Canis lupus lycaon) once inhabited Maine, as well as the
rest of the eastern United States and southern Canada. Due to anthropomorphic
activity and widespread extermination, wolf numbers dramatically decreased, and
by the early twentieth century, no wolves remained in Maine. As large carnivorous
and territorial mammals, wolves require undeveloped areas with abundant prey.
This project is a feasibility study that identifies the areas in Maine that are suitable
for the reintroduction of wolves. We used GIS to develop a suitability model in
order to determine the location and extent of suitable habitat for the reintroduction
of wolves into the state.
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Contiguous Forest
Methods
Contiguous forest patches
equal to the size of a wolf
pack’s home range were
identified using a land cover
map that was simplified using
the Reclassify tool. This
grouped the various land
cover
types
into
four
categories.
The Region
Group tool was used to find
areas where at least eight
cells next to each other
shared the same value.
Areas of forest greater than
1.1 x 106 cells were extracted,
and a new layer was created
symbolizing
areas
of
contiguous forest greater than
1000 km2.
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Anthropomorphic activity was responsible for the decline of wolf populations in
New England and remains an important consideration for the reintroduction of
wolves to the area. Wolves are sensitive to human presence and generally live
in areas of fewer than 1.5 people/km2. This map denotes areas with greater
than 1.5 people/km2 in red.
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Maine is almost entirely covered in forest. The home ranges of wolves vary in
size considerably depending on resource availability. For the purposes of this
study, a home range of 1000 km2 was assumed for a particular wolf pack
(Mladenoff and Sickley 1998). An analysis was performed to find areas of
contiguous forest and shrub land equal to or greater than this size. The result
was one large patch that covered a majority of the state.
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Methods
Prey density was calculated
by performing a habitat
suitability analysis for whitetailed deer and moose.
Raster layers were combined
to indicate the presence or
absence of the animals from
GAP data. A TIN Elevation
Model was created from
elevation
contours,
then
converted to a raster and
classified based on the
altitudes at which deer and
moose are most likely to be
found. A vector layer of
wetlands was converted to a
raster layer and combined
with the elevation and
deer/moose layers to form a
final Habitat Suitability Index.

The location and density of potential prey for wolves is an important factor in
determining suitable habitat. In the northeast, white-tailed deer and moose
comprise over 90% of the eastern timber wolf’s diet. This map shows the areas
where deer and moose are most likely to be found based on preferred habitat
and elevation. According to this map, the northwestern part of the state would
best support wolf populations because of the region’s high prey density.
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The population density layer
was calculated using census
data (by tract, in 2000)
obtained from the Maine
Office of GIS. These data
were divided by the area (in
km2) of the census tracts
and converted from a
shapefile to a raster layer. A
population density field was
added in the attribute table,
where
the
data
were
separated
into
two
categories: <1.5 people/km2
and ≥1.5 people/km2. These
values
are
based
on
Mladenoff
and
Sickley
(1998), who determined that
wolves will not coexist with
humans in areas of ≥1.5
people/km2.
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Final Analysis and Results
ArcGIS 9.1 was used to create a habitat suitability index for wolves in Maine using four variables: road
density, population density, presence or absence of prey, and presence or absence of contiguous
forest cover. In order to compare the layers, the cell sizes were changed to the same size. The forest
cover layer was resampled to 100 m x 100 m cell size, and all other layers were resampled to fit this
100 m2 cell size. The data for each variable were normalized and given a value of 0 or 1 (0 being
unsuitable habitat and 1 being suitable habitat), allowing data from different layers to be compared.
By conducting an additive analysis with the raster calculator, it was possible to determine the number
of cells with contiguous forest cover, presence of prey, a population density of ≤1.5 people/km2, and
road densities of <0.45 km/km2. Sections greater than 1000 km2 that met all of the above
requirements were selected using the Extract By Attributes tool. The area of these cells was calculated
(in km2) and compared with wolf density data as determined by Mladenoff and Sickley (1998). Their
data range from <12 to 20-25 individuals/1000 km2 depending on prey density.
The total area of suitable habitat for wolf reintroduction in Maine is 26,631 km2, located primarily in the
northwestern part of the state. This area would be feasible habitat for <320 (low range) to 665 (high
range) individuals based on the wolf density data of Mladenoff and Sickley (1998).
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Methods
Road
density
was
calculated using the Line
Density tool.
Road
classes 5 and 6 (i.e.,
unimproved roads and
trails) were eliminated
from
the
calculation.
Unimproved roads and
trails are assumed not to
have as great an impact
on wolf habitat as road
classes 1-4. Classes 1-4
include interstates and
primary, secondary, and
improved
roads
respectively. The final
output was a raster layer
classified
into
three
different categories (in
km/km2): ≤0.23, >0.23 to
≤0.45, and >0.45.

Road density is an important characteristic of suitable wolf habitat. The
eastern timber wolf prefers road densities of <0.23 km/km2 and most packs are
found in areas with a road density of <0.45 km/km2 (Mladenoff and Sickley
1998). The highest road densities were in the southern part of the state where
the majority of the state’s population resides. The best areas for wolf habitat
based on road density are in the northwestern region of the state.
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